Dicarboxylic acid characterisation 1.1 H NMR spectroscopy
Room temperature 1 H NMR spectra for the dicarboxylic acid ligand precursors (H 2 1-H 2 4) dissolved in d 6 -DMSO were recorded on a Bruker Avance AV500US instrument operating at 400 MHz, and H 2 5 in CDCl 3 was recorded on a Bruker AVIII HD instrument operating at 400 MHz. 
MOF characterisation
The products of the reactions using dicarboxylic acids H 2 n (n = 1-5) are termed Cu(n)(DMF). This composition is clearly established by elemental analysis and supported by PXRD for n=3-5. Elemental analysis suggests this could be a possible composition for n=2, however this appears mixed phase by PXRD and as such is unconfirmed. The product is designated Cu(2)(DMF) in the below analyses. The product of the reaction involving H 2 1 is designated Cu(1)(DMF), a likely product, however the composition is not clearly established from elemental analysis.
2.1.Elemental analysis
Elemental analyses were obtained on an Elementar vario MICRO cube. 
2.3.TGA
Thermogravimetic analysis (TGA) was performed using a Perkin Elmer Pyris 1 TGA, from 30-600 °C at 10 °C min -1 , under a 20 mL min -1 N 2 flow. 
2.4.PXRD
PXRD data were recorded on at the University of Sheffield on a Bruker D8 Advance powder X-ray diffractometer, or using synchrotron radiation at beamline I11 at Diamond Light Source. [1] [2] [3] In-house X-ray diffraction data were collected in Bragg-Brentano geometry using a Cu Kα X-ray source (λ = 1.5406 Å) and a zero-background Si sample holder rotated at 15 rpm. The diffractometer was fitted with a focusing Göbel mirror optic and a high-resolution energy-dispersive Lynxeye XE detector. Scans were collected at room temperature in the range 4 ≤ 2θ ≤ 50 °, using a step size of 0.02 ° and step time of 1.5 s giving a total exposure time of 1 h.
Synchrotron data were collected in the range 2.1 o ≤ 2θ ≤ 92.1 o (λ = 0.826015(10) Å) on samples loaded into a 0.5 mm borosilicate capillary, placed in a brass sample holder and sealed with wax. Data were recorded at room temperature, while the sample was rotated, using a wide-angle PSD (position-sensitive detector) 3 which consists of 18 Mythen-2-Modules. A pair of scans was conducted at room temperature, related by a 0.25° detector offset to account for gaps between detector modules. Five such scan pairs were collected with an exposure time of 5 s and these sets were preceded and followed by a pair of 1 s scans to assess whether the sample suffered beam damage. The five scan sets were then summed to provide a final pattern for structural analysis (total beam exposure time 54 s).
Powder pattern indexing and fitting was carried out using the TOPAS program. 4 
2.4.1.
Pawley refinement X-Ray diffraction data were collected using synchrotron radiation (λ = 0.826015(10) Å). The patterns were indexed to give estimated unit cell parameters which were used as a starting point for Pawley refinement 7 against intensity data in the range 3 ° ≤ 2θ ≤ 40 °. Unit cell parameters and indices of fit are presented in Table S3 . Least-squares parameters refined in the fits are listed in Table S4 . Figure S14 (Top) Schematic of the framework topologies of Cu(3)(DMF) (red), Cu(4)(DMF) (blue) and Cu(5)(DMF) (green), with 2 planes indicated, between which the interlayer distance was calculated. (Bottom) View of framework topologies perpendicular to the planes indicated, in order to visualise the offset between layers.
Rietveld refinement
X-Ray diffraction data were collected using synchrotron radiation (λ = 0.826015(10) Å) at room temperature. A structure model for Cu(5)(DMF), adapted from a previously published single-crystal structure 8 was refined as a single rigid body with a common refined isotropic displacement parameter for all atoms and fitted to the PXRD pattern by Rietveld refinement 9 ( Figure S15 ). Unit cell parameters and indices of fit are presented in Table S3 . Least-squares parameters refined in the fits are listed in Table S4 . 
Pawley refinement of desolvated MOFs
X-Ray diffraction data were collected for desolvated samples Cu (3) (4) (5) using Cu-Kα radiation (λ = 1.5406 Å). The unit cell parameters for solvated samples of Cu(3-5)(DMF) were used as respective starting points for Pawley refinement 7 against intensity data in the range 4.0 ° ≤ 2θ ≤ 50.0 °. Unit cell parameters and indices of fit are presented in Table S3 . Least-squares parameters refined in the fits are listed in Table S4 . 
MOF PXRD post-activation
Approximately 3 mg of MOFs Cu(3-5)(DMF) were activated in a vacuum oven at 120 °C for 2 hrs. Cu (3) Cu (4) Cu (5) Table S3 Summary of PXRD refinement fitting data for Cu(1-5)(DMF) and Cu (3) (4) (5) . Unit cell parameters a, b and c are in Å; α, β and γ are in degrees (°); Volume (Vol) is in Å 3 . Table S5 Fractional coordinates of the Cu 2 centroids located within Cu(3-5)(DMF) and Cu (3) (4) (5) . 
MOF

SEM
MOF samples were loaded onto carbon sticky tabs on aluminium SEM samples stubs, coated with approximately 20 nm gold using an Edwards S150B sputter coater and loaded into a TESCAN VEGA3 LMU SEM, which was operated at 15 keV and images collected at 10,000 x magnification using the secondary electron detector. 
Desolvated MOF characterisation
1 H NMR
MON characterisation 4.1.UV-Vis spectroscopy
5 mg of MOF was sonicated in 6 mL solvent. This was then titrated into a known volume (2.5 mL or 3 mL) of solvent, and absorbance at λ max was plotted against MON concentration in order to create a calibration curve by which the extinction coefficient of MONs in DMF and MeCN could be determined ( Figure S28 - Figure S30 and Figure S33-Figure S35 ).
This allowed estimations of the concentrations of unknown MON suspensions. UV-Vis spectra were recorded with a Varian Cary 50 UV spectrophotometer using a resolution of 1 nm and scan speed of 600 nm min -1 , controlled with Perkin Elmer Spectrum One software. 
4.2.Atomic force microscopy
Freshly cleaved mica was loaded onto a magnetic disk for AFM analysis. This was heated to 80 °C. A 10 μL aliquot of MON suspension was dropped onto the mica substrate and air-dried at 80 °C. AFM images ( Figures S33-S38 ) were obtained using a Bruker Multimode 5 AFM with an equipped Nokia 10x visualising lens, operating in soft tapping-mode using Bruker OTESPA-R3 cantilevers. Images were processed using standard techniques with Gwyddion software. 11 Agglomerated particles were not included within the sizing analyses if distinct particles could not be determined. 
4.3.DLS
DLS data were collected using a Malvern Zetasizer Nano Series particle size analyser equipped with a He-Ne laser at 633 nm, operating in backscatter mode (173 °). Data were recorded using the samples analysed by UV-Vis spectroscopy and imaged with AFM. 
4.4.Statistical analysis
Size distributions of Cu(3-5) nanosheets were tested for statistical significance using the unpaired two-tailed t test. 
4.5.Contact angles
Freshly cleaved mica was placed on the bottom of vials and Cu(3-5)(DMF) MON suspension in DMF added on top. Centrifugation deposited MONs onto the surface of the mica. The supernatant was pipetted off and the mica allowed to air dry at 40 °C, then removed from the vial and used as the substrate for contact angle analyses. 1 uL drops of solvent were used, and results are an average of three repeats. 
